Leptin regulation of aromatase activity in adipose stromal cells from regularly cycling women.
Leptin, a product of adipocytes, is a cytokine with multiple effects on the reproductive axis. Leptin causes the activation of STAT proteins within target cells. The aromatase gene promoter in adipose stromal cells contains a functional STAT binding region, leading to the hypothesis that leptin may regulate aromatase activity in fat tissue. To test this hypothesis, adipose stromal cells were isolated from subcutaneous abdominal fat or breast fat then placed into tissue culture. The cells were treated for three days with increasing concentrations of recombinant human leptin. Aromatase activity in the stromal cells was measured by the release of 3H2O from radiolabeled androstenedione precursor. Basal aromatase activity varied markedly between, but there were no differences between abdominal fat and breast fat. Leptin concentrations in the physiological range of normal weight or thin women (10 ng/ml) had no effect on aromatase activity. In 2 of 8 abdominal fat cultures and 1 of 2 breast fat cultures, a high obese concentration of leptin (100 ng/ml) stimulated a significant increase in aromatase activity. In the remaining subjects there was no effect of leptin, even at high concentrations. These data demonstrate that in approximately 30 percent of our subject population leptin was able to stimulate aromatase activity in adipose stromal cells at high concentrations. The elevated levels of aromatase activity may contribute to increase circulating estrogen levels in certain obese women and suggest that elevated leptin concentrations in obese women may cause locally elevated estrogen concentrations in the breast and thereby promote tumor formation.